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Abstract: In patients, the perception of pain intensity may be influenced by the subjective 
representation of their disease. Although both multiple sclerosis (MS) and fibromyalgia (FM) 
possibly include chronic pain, they seem to elicit different disease representations because of 
the difference in their respective etiology, the former presenting evidence of underlying lesions 
as opposed to the latter. Thus, we investigated whether patients with FM differed from patients 
with MS with respect to their perception of "own" pain as well as others' pain. In addition, the 
psychological concomitant factors associated with chronic pain were considered. Chronic pain 
patients with FM (n=13) or with MS (n=13) participated in this study. To assess specific pain- 
related features, they were contrasted with 12 other patients with MS but without chronic pain 
and 3 1 controls. A questionnaire describing imaginary painful situations showed that FM patients 
rated situations applied to themselves as less painful than did the controls. Additionally, pain 
intensity attributed to facial expressions was estimated as more intense in FM compared with 
the other groups of participants. There is good evidence that the mood and catastrophizing reac- 
tions expressed in FM differentially modulated the perception of pain according to whether it 
was their own pain or other's pain. 

Keywords: chronic pain, self and other's perspective, imaginary pain, facial expression 

Introduction 

The perception of pain includes both an objective experience made of somatic sensory 
processes and a subjective experience consisting of affective-motivational features, 
as the consequence of actual or potential tissue damage (nociception). Thus, indi- 
viduals base the estimation of their pain on objective sensory criteria, but also, they 
learn how to graduate their sensations according to personal values and beliefs. For 
instance, a study found that people who assessed their past and future health as poor 
reported more present pain. 1 Generally, the awareness of inner self is a complex and 
multifactorial variable, and self-assessment of one's own pain is a challenging task. 
People tend to make biased evaluations of themselves and to use different criteria for 
judging themselves and others. For instance, normal volunteers reported a much more 
positive opinion of themselves than of others. 2,3 In the pain domain, studies on empathy 
have shown that healthy participants scored pain with higher intensities when they 
experienced it than when they observed another individual in pain. 4 These results are 
consistent with the view that empathy is not a simple resonance of affect between the 
self and others 5 but requires a more complex perspective. These results also suggest a 
large influence of subjective mechanisms in the attribution of pain intensity in normal 
volunteers. Accordingly, pain in self and in others have shown different patterns of 
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activation of the sensory discriminative areas of the brain 6,7 
but shares similar neural activations in the anterior cingulate 
cortex and anterior insula, both are known to participate in the 
(subjective) affective-motivational component of pain. 8 - 1 ' 

Chronic diseases without evidence of lesions in the 
discriminative system but with psychogenic dysfunctions 
may be considered as interesting models to investigate 
how chronic pain influences the evaluation of "own" pain 
and others' pain. Fibromyalgia (FM) may be considered 
as the prototype for these diseases, contributing to pain 
persistence 1011 and showing abnormal activation in the 
nociceptive system, particularly, in the anterior cingulate 
cortex. 1213 By contrast, multiple sclerosis (MS) is a disease 
that is systematically associated with lesions of the central 
nervous system and that is frequently associated with pain 
symptoms. Intuitively, it seems evident that being in chronic 
pain or having a chronic disease may induce more empathy 
towards others' pain. Additionally, it has been shown that 
chronic pain is accompanied by psychological symptoms, 
such as a propensity for catastrophizing, as well as by levels 
of anxiety and depression that are higher than normal. 14-16 
Therefore, this paper examined the impact of chronic pain 
on the perception of pain by paying particular attention to the 
psychological factors concomitant to the chronic pain. 

The present study specifically addressed whether or not 
the presence of chronic pain has an effect on how people 
estimate painful experiences in themselves and in others. The 
study was initiated in patients with FM and was extended to 
a matched population of patients with MS and chronic pain. 
To discriminate the respective effects of chronic pain and 
the disease itself, two groups of MS patients were formed 
according to whether they suffered from pain (the MS-P 
group) or not (the MS-NP group). The FM group and both 
groups of MS patients were matched to a group of healthy 
volunteers. Since FM is often accompanied by behavioral 
and psychological symptoms, such as a propensity for 
catastrophizing, 17 as well as by levels of anxiety and depres- 
sion that are higher than normal, 1811 we assumed that the 
levels of catastrophizing, anxiety, and depression would be 
higher in this group than in the MS-P group. In addition, 
anxiety, depression, and the "dramatization of pain" have 
been shown to increase the pain experience; 19 consequently, 
we speculated that patients with FM would have a greater 
tendency to overestimate pain than would the other groups. 
In other words, patients with FM would have more difficulty 
discriminating the different intensities of pain in various 
imaginary situations and displayed from facial expressions. 
Precisely, this difficulty should express itself in a higher score 



when they would have to imagine the intensity of pain felt 
in various imaginary situations, especially concerning their 
own pain; we further speculated that the FM group should 
assess painful facial expressions as more intense compared 
with the other group. 

Methods 

Participants 

Thirty-eight patients and 3 1 healthy participants gave written 
informed consent, according to the Declaration of Helsinki. 
The sociodemographic data of the participants are presented 
in Table 1. 

Thirteen patients with FM were referred by the Pain 
Unit of the Saint-Etienne Hospital, Saint-Priest-en-Jarez, 
France and met the diagnostic criteria for FM. 20 The mean 
duration of the disease was 5.07 years (standard deviation 
[SD]: +3.01 years). 

Twenty-five patients with MS were selected from the 
Department of Neurology at the Saint-Etienne University 
Hospital and the Germaine Revel Center at Saint-Maurice- 
sur-Dargoire, France. All of these patients fulfilled the inclu- 
sion criteria for MS as defined by the United States National 
Multiple Sclerosis Society in 1996. 21 Five patients had 
primary progressive MS, nine patients had relapsing remit- 
ting MS, and nine patients secondary progressive MS. They 
were split into the two groups MS-P and MS-NP according 
to whether they had pain or not in order to discriminate the 
respective effects of chronic pain and of the disease itself. 

Pain falls into two categories: primary pain and secondary 
pain. For the present study, we included only MS patients 
with primary pain, in other words, with neuropathic pain, 
according to the criteria of O'Connor et al. 22 Patients, espe- 
cially those in the MS group, with secondary pain, such as 
pain of psychological origin or pain associated with spasticity 
symptoms, were not included. 



Table I Participants' characteristics 





Controls 


FM 


MS-P 


MS-NP 


Men/women 


1 1/20 


0/13 


5/6 


7/5 


Age (range) 


49 


52.7 


50.16 


51.08 




(35-65) 


(37-76) 


(38-65) 


(36-73) 


Education 1 


2.1 (0.83) 


2.08 (0.86) 


2.42 (0.79) 


2.25 (0.96) 


MMSE 


28.45 (1.65) 


27.03 (2.00) 


27.78 (1) 


28.75 (1.2) 


MOCA 


26.45 (2.88) 


23.6 (3.00)* 


25.5 (3.3) 


25.8 (2.5) 



Notes: Data represent mean {standard deviation) values. FM = the group of patients 
with fibromyalgia; MS-P — the group of multiple sclerosis patients with pain; MS-NP 
— the group of multiple sclerosis patients without pain. ^Significantly differed from 
controls (P<0.05). ^Education levels: I - primary education; 2- secondary education; 
3- college education. 

Abbreviations: MMSE, Mini Mental State Examination; MOCA, Montreal Cognitive 
Assessment. 
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For both FM and MS patients, the exclusion criteria were 
as follows: other neurologic diseases, history of psychiatric 
illness, history of head trauma, history of alcohol or drug 
abuse, or present use of narcotics. Isolated mood disorder 
was not an exclusion criterion for these patients. All par- 
ticipants in the FM and MS groups had unchanged doses 
of medication. 

Since cognitive impairments have been reported in both 
FM 23 - 24 and MS, 25 patients were tested with the Mini Mental 
State Examination Test (MMSE) 26 - 27 and the Montreal 
Cognitive Assessment (MOCA) 28 (Table 1). 

The exclusion criteria for healthy participants included 
any current psychiatric or neurological disorder. None of the 
control participants were taking psychoactive medication. 
The patient and control groups showed no significant differ- 
ences with respect to age and educational level (Table 1). 

Materials and procedure 

Mood disorders and pain catastrophizing assessment 

Depressive mood and anxiety were evaluated using the 
Self-assessment Questionnaire of Depression (QD2A) 29 
for depressive symptomatology and the Anxiety Scale 
Questionnaire, 30 respectively. The cutoff thresholds were ^7 
for the QD 2 A and s5 for the Anxiety Scale Questionnaire. 
The French Canadian version of the Pain Catastrophizing 
Scale (PCS-CF) 31 was used to assess pain catastrophizing. 

Situational Pain Questionnaire 

The procedure and tasks used in the present study, to assess 
the perception of pain in FM and MS patients compared to 
controls, were similar to those used in the Danziger et al 
study. 32 Firstly, to evaluate how FM and MS patients estimate 
their own pain sensitivity and the pain sensitivity of others, 
we used the French version of the Situational Pain Question- 
naire (SPQ)-30 items version. 33 This includes 15 descriptions 
of painful events (eg, "The dentist drilled one of your teeth 
without anesthesia") and 15 nonpainful events (eg, "Someone 
is bitten by a mosquito"). Participants completed two versions 
of the SPQ on the same sheet - one version interrogating 
their imagining of their own pain sensations in different 
situations (SPQ ) and the second, the pain sensations they 
imagined in a normal other individual of the same gender 
and age (SPQ other ). 

The items were evaluated using a numerical rating scale 
ranging from 1 (not noticeable) to 10 (worst possible pain) 
and yielded a discrimination score and a response bias score. 
The discrimination score P(A) indicates the ability of subjects 
to differentiate painful and painless situations. The P(A) can 



vary between 0 and 1 : a score of 0 means no discrimination, 
a score of 0.5 is equivalent to a choice by chance, and a score 
of 1.0 represents perfect discrimination. The response bias 
(B) score indicates the extent to which the situations can 
be considered as painful. The less painful the situations are 
considered, the higher the B score. Both the P(A) and the B 
score were calculated as two scores, respectively P(A) sclf and 

^(^"^ other' "^self ^other" 

Faces expressing pain 

Additionally, the ability of patients to estimate the inten- 
sity of the pain of others from their facial expressions was 
assessed using the Sensitivity to Expressions of Pain Test 
(STEP Test). 34 This test consists of video clips showing facial 
expressions of patients undergoing different active and pas- 
sive movements of their shoulders, some being painful. These 
clips were sampled and classified according to the intensity 
of pain reported using the Facial Action Coding System. 35 
Facial Action Coding System is a method of describing 
facial movements developed by psychologists Ekman and 
Friesen in 1978. 35 

Sixty 1 -second sequences were randomly presented, 
with 20 depicting no pain, 20 depicting strong pain, and 
20 depicting moderate pain. Three pretest sequences were 
used as examples before the 60 items were presented. The 
participants were asked to determine whether the sequence 
represented "no pain" (score 0), "moderate pain" (score 1), 
or "strong pain" (score 2). The scores were based on the 
nonparametric model of the signal detection theory, which 
provided two scores for discrimination P(A) and two scores 
for response bias (B): the difference between "no pain" and 
"moderate pain" expressions (P[A]NM and BNM); and the 
difference between "no pain" and "strong pain," expressions 
(P[A]NS and BNS). P(A) and B values were calculated in 
similar manner as those for the SPQ. Note here that the 
response bias scores of the STEP Test were computed in 
such a manner that the higher the response bias, the higher 
the pain inferred. In contrast, the analyses conducted for the 
SPQ let to interpret the results as follows: the less painful the 
situations are considered, the higher the B score. 

Data analyses 

For each group, the mean scores were collected from the 
QD2A scale, the Anxiety Scale Questionnaire, and the 
Pain Catastrophinzing scale. Additionally, as mentioned, 
the P(A) and the B scores were calculated on data col- 
lected from the SPQ and STEP tests. Considering the small 
number of patients, the P(A) and the B scores were each 
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rank-transformed 36 and treated to a separate analysis of 
variance (ANOVA) and of covariance (ANCOVA) with the 
group as the between-groups factor; the depression, anxiety, 
and catastrophizing variables were used as covariates. Post 
hoc comparisons were carried out using the Bonferroni 
adjustment. 

Results 

Mood and catastrophizing assessments 

As described in Table 2, all patients with chronic pain (ie, the 
FM and MS-P groups) showed higher depression and anxiety 
scores than did the controls. The patients with FM had a 
higher catastrophizing score than did the controls, whereas 
the patients with MS-P did not differ from controls. As the 
likelihood of anxiety, depression, and catastrophizing was 
increased among the FM patients, these variables were used 
as covariates in the later analyses. 

Rating of imaginary situations (SPQ) 

Firstly, the ANOVAs revealed a main effect of group 
(F[3,64] =6.41) CP=0.0007) for the version ofthe SPQ applied 
to the "self:" the FM patients showed a significantly lower 
P(A) than did the controls, P(A) sdf =0.76 (standard deviation 
[SD]: 0.09) versus 0.88 (SD: 0.07), respectively (P<0.0001). 
This pattern of results indicates that the FM patients were less 
able than others to differentiate between painful and non- 
painful situations that applied to themselves (see Figure 1). 
Though ANOVA analyses revealed significant differences, no 
effect was revealed with the ANCOVA analyses. This means 
that the significant differences observed between the groups 
were due to the psychological factors assessed. 

Similarly, ANOVAs revealed a main effect of group, 
F(3,64) =3.02 (P=0.03), when the B score was considered as 
the dependent variable. The FM patients showed significantly 
higher B scores than did the controls (B sdf =6.07 [SD: 1.73] 

Table 2 Pain and mood assessments 





Controls 


FM 


MS-P 


MS-NP 


Depression scale 


3.46 


7.83 


7.07 


2.83 




(2.82) 


(12.57)** 


(4.09)** 


(2.72) 


Anxiety scale 


4.3 


5.28 


5.84 


1 




(2.49) 


(1.21)** 


(2.91)** 


(1.04)* 


PCS-CF 


24.41 


30 


23.6 


26 (7) 




(9.04) 


(9.78)* 


(12.05) 





Notes: Data represents mean (standard deviation) values. FM = the group of 
patients with fibromyalgia; MS-P = the group of multiple sclerosis patients with pain; 
MS-NP — the group of multiple sclerosis patients without pain. *Significantly differed 
from controls (P<0.05); **patients with pain significantly differed from controls and 
MS patients without pain. 

Abbreviation: PCS-CF, French Canadian Pain Catastrophizing Scale. 



0.7 - 
0.6 - 
0.5 - 
0.4 - 
0.3 - 
0.2 - 



TM 
FM 
MS-P 
MS-NP 



Figure I SPQ discrimination score for "self pain. 

Notes: Variability appears in terms of standard errors. ***Significant differences 
(P<0.000l) were reported. 

Abbreviations: FM, fibromyalgia patients; MS-P, multiple sclerosis patients 
with pain; MS-NP, multiple sclerosis patients with no pain; SPQ, Situational Pain 
Questionnaire; TM, normal controls. 



versus 5.04 [SD: 1.31], respectively) (P=0.03) or than the 
MS-P patients (B self =5. 13 [SD: 1.52]) (P=0.0002), indicating 
that they were less able than others to consider imaginary 
stimuli that applied to themselves as painful (see Figure 2). 
Once again, the ANCOVA analyses revealed no effect. 

Finally, no significant difference was observed in the 
ratings of the SPQ applied to others. 

Facial expressions of pain (STEP test) 

Differences were mainly observed in the P[A]NM score 
(between faces expressing "moderate pain" and those 
expressing "no pain") (F[3,64] =3.09) (P=0.03), and sig- 
nificant differences were found between the FM patients 
and the controls (_P=0.01), between the MS-P patients and 
the controls (P=0.03), and with a trend toward significance 
between the MS-NP patients and the controls (P=0.06). This 
effect reflects that all patients, even MS-NP patients, were 
less able than controls to correctly distinguish subtle differ- 
ences of intensity in facial expression (see Table 3). 

The B score between "no pain" and "strong pain" on one 
hand and between "no pain" and "moderate pain" on the 




MS-P 
MS-NP 



Figure 2 SPQ response bias for "self pain. 

Notes: Variability appears in terms of standard errors. ^Significant differences 
(P<0.05) were reported. 

Abbreviations: FM, fibromyalgia patients; MS-P, multiple sclerosis patients 
with pain; MS-NP, multiple sclerosis patients with no pain; SPQ, Situational Pain 
Questionnaire; TM, normal controls. 
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Table 3 Sensitivity to facial expressions of pain (STEP test) 



Score 


Controls 


FM 


MS-P 


MS-IMP 


Discrimination 


scores 








P(A)NS 


0.95 (0.03) 


0.92 (0.02)* 


0.95 (0.008) 


0.90 (0.08)* 


P(A)NM 


0.77 (0.01) 


0.70 (0.02)* 


0.71 (0.01)* 


0.72 (0.06) 


Response bias 


score 








BNS 


1.3 (0.05) 


1.67 (0.1)* 


1 .46 (0.07) 


1.38 (0.1) 


BNM 


0.94 (0.04) 


1.20 (0.1)* 


0.90 (0.05) 


0.96 (0.06) 



Notes: The discrimination score, P(A), indicates the extent to which participants were 
able to differentiate facial expressions. The response bias (B) score indicates patients' 
tendency to infer pain from the facial expressions. Two discriminations scores and two 
bias scores were analyzed: NS (between "no pain" and "strong pain" expressions) and NM 
(between "no pain" and "moderate pain" expressions). The data represent mean (errors 
standard) values. ^Significant differences between patients and controls (P<0.05). 
Abbreviations: FM, fibromyalgia patients; MS-P, multiple sclerosis patients with 
pain; MS-NP, multiple sclerosis patients with no pain. 

other hand showed a main effect of group (F[3,64] =3.54 
[P=0.01] andF[3,64] =2.8 [^=0.04], respectively). Only the 
FM patients differed from the controls ("no pain" vs "strong 
pain") CP=0.0009) (Table 3) and from the other groups ("no 
pain" vs "moderate pain") (P<0.0 1 ), in their manner of infer- 
ring increased pain intensities from facial expression. 

When depression, anxiety, and catastrophizing were 
used as covariates, no significant difference was observed 
between the groups. 

Discussion 

FM patients showed significantly more mental distress, 
including depression and anxiety, than did the healthy 
controls. These findings replicate other studies showing a 
link between FM, anxiety and depression. 11,37 Interestingly, 
these abnormalities were shared with the group of patients 
having MS and chronic pain. In contrast, the patients with FM 
were the only group of patients to overdramatize their pain in 
comparison with the control group. Therefore, within the field 
of this study, catastrophizing seems specific to FM but not to 
chronic pain. It has been reported that pain catastrophizing 
is significantly correlated with increased activity in the brain 
areas subserving anticipation, attention, and the emotional 
aspects of pain, 13 suggesting possible cognitive or fearful 
biases towards potentially painful events. Increased catastro- 
phizing as well as the presence of anxiety and depression in 
FM should have led patients to assign a higher negative value 
to external painful stimuli. 38 Contrary to these predictions, the 
FM patients imagined pain situations applied to themselves 
as less painful than did the other groups. This downplay in 
the representation of pain intensity for external events applied 
to themselves (as described in the SPQ, for example, pain 
felt at the dentist) may suggest that they considered these 
painful situations to be less intense than their everyday pain. 
Conversely, when imaging pain in others, the performance 



of patients with FM did not differ from the control group, 
suggesting an intact ability for empathy. Similar abilities to 
properly assess pain in others have been previously reported 
in the extreme clinical situation of patients who never 
experience pain (congenital insensitivity to pain). 32 These 
results suggest that it is possible to adequately describe pain 
intensity in others through general knowledge and semantic 
cues, even in the absence of previous experience, 32 and a 
similar explanatory mechanism may apply to patients with 
FM. Such a semantic process does not apply to their own 
pain in patients with MS, suggesting a primary reference to 
their own emotional or sensorimotor maps. This discrepancy 
seen between the normal judgment of others' pain based on 
semantic criteria and the downregulation of their own pain 
intensity processes seems relatively specific to FM patients, 
since it was not observed in MS-P patients. 

Additionally, the patients with FM did not appear to 
benefit from emotional cues during the presentation of facial 
expressions since they overrated pain intensity as compared 
with controls. This result differs from findings in patients with 
congenital insensitivity to pain who had relatively normal 
performances - in spite of the absence of painful experi- 
ences, they were able to detect pain appropriately out of the 
emotional cues induced by facial expressions. 32 Since facial 
expressions are thought to involve the affective component 
of pain experience in the anterior cingulate cortex and the 
insula, 8,24 a first hypothesis could be that patients with FM 
have increased sensitivity in this affective field, consistent 
with other experimental data. 39 An alternative hypothesis 
could be that patients with FM show excessive empathy 
when evaluating facial expressions of pain because they 
tend to project their own pain onto the stimuli. Accordingly, 
patients with MS, with or without pain, were less able than 
controls to distinguish the different intensities of pain on 
faces but showed very similar B scores. As compared with 
FM, they had very slight and restricted abnormalities in the 
area of empathy. This difference between patients with MS 
and those with FM may be explained first by the etiology of 
the disease that is clearly somatic for the former and with a 
potent psychosomatic component for the latter. 

In conclusion, our results showed that the psychological 
factors concomitant to pain, especially in FM, are variables 
that minimized the judgment of pain intensity attributed to 
a situation of "own" pain, as evoked by semantic cues in 
the FM patients. This is a quite specific pattern of response, 
absent in patients with chronic pain from other origins. This 
is a pattern of response that does not apply to judgment of 
pain in others, suggesting, in FM patients, a normal empathic 
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reaction to these semantic cues. In addition, the FM patients 
showed an increased empathic reaction based on emotional 
cues, as assessed with facial expressions, suggesting a gen- 
eralized enhanced sensitivity to painful events. Again, this 
may be a relatively specific pattern of dysfunction since it is 
not observed in other patients with chronic pain. 

The small number of participants may constitute one 
of the weak points of this study; however, even with weak 
statistical power, the results show significant differences, 
highlighting the importance of considering these results. 
Further studies seem necessary because of the small size of 
the group and to more precisely test the relative contribu- 
tions of discriminative, emotional, and empathic reactions 
in patients with FM, to specify which of these components 
are impaired in FM. 

Acknowledgments 

We thank Professor Nicolas Danziger (Paris) and Dr Kenneth 
Prkachin (Canada) who allowed us to use their experimen- 
tal materials, the SPQ and the STEP. We additionally thank 
Dr Kenneth Prkachin for his valuable help in analyzing some 
of the results. This work received a 201 1 research prize from 
the SFETD (French Society of Study and Treatment of Pain)/ 
APICIL Foundation (Association of Interprofessional Foresight 
of Executives and Engineers of the Lyon region). This award 
was given beforehand to fund the study. Finally, we would like to 
thank Fannie Carrier-Emond for the corrections in English. 

Disclosure 

The authors report no conflicts of interest in this work. 



References 

1. Idler EL. Perceptions of pain and perceptions of health. Motiv Emot. 
1993;17(3):205-224. 

2. Baumeister RE The self. In: Gilbert DT, Fiske ST, Lindzey G, editors. 
Handbook of Social Psychology. New York, NY: McGraw-Hill; 
1998:680-740. 

3. Pronin E, Lin DY, Ross L. The bias blind spot: Perceptions of bias in 
self versus others. Pers Soc Psychol Bull. 2002;28(3):369-381. 

4. Jackson PL, Brunet E, Meltzoff AN, Decety J. Empathy examined 
through the neural mechanisms involved in imagining how I feel versus 
how you feel pain. Neuropsychologia. 2006;44(5):752-761. 

5. Lamm C, Batson CD, Decety J. The neural substrate of human empathy: 
effects of perspective-taking and cognitive appraisal. J Cogn Neurosci. 
2007;19(l):42-58. 

6. Ochsner KN, Zaki J, Hanelin J, et al. Your pain or mine? Common and 
distinct neural systems supporting the perception of pain in self and 
other. Soc Cogn Affect Neurosci. 2008;3(2):144-160. 

7. Singer T, Seymour B, O'Doherty J, Kaube H, Dolan RJ, Frith CD. 
Empathy for pain involves the affective but not sensory components of 
pain. Science. 2004;303(5661):1 157-1 162. 

8. Botvinick M, Jha AR Bylsma LM, Fabian SA, Solomon PE, Prkachin KM. 
Viewing facial expressions of pain engages cortical areas involved in the 
direct experience of pain. Neuroimage. 2005;25(l):312-3 19. 



9. Decety J, Jackson PL. The functional architecture of human empathy. 
Behav Cogn Neurosci Rev. 2004;3(2):71-100. 

10. CathebrasP. Troubles Fonctionnels et Somatisation. Comment Aborder 
les Symptdmes Medicalement Inexpliques [Functional Disorders and 
Somatization. How to Deal with Medically Unexplained Symptoms]. 
Masson: Paris, 2006. French. 

1 1 . Laroche F. Actualites sur la fibromyalgia [News on fibromyalgia] . Rev 
Rhum EdFr. 2009;76:529-536. French. 

12. Derbyshire SW, Jones AK, Devani R et al. Cerebral responses to 
pain in patients with atypical facial pain measured by positron emis- 
sion tomography. J Neurol Neurosurg Psychiatry. 1994;57(10): 
1166-1172. 

13. Gracely RH, Petzke F, Wolf JM, Clauw DJ. Functional magnetic reso- 
nance imaging evidence of augmented pain processing in fibromyalgia. 
Arthritis Rheum. 2002;46(5): 1333-1343. 

14. Eccleston C, Crombez G, Aldrich S, Stannard C. Attention and somatic 
awareness in chronic pain. Pain. 1997;72(l-2):209-215. 

1 5 . Grisart JM, Van der Linden M. Conscious and automatic uses of memory 
in chronic pain patients. Pain. 200 1 ;94(3):305— 3 13. 

16. Grisart J, Van der Linden M, Masquelier E. Controlled processes and 
automaticity in memory functioning in fibromyalgia patients: relation 
with emotional distress and hypervigilance. J Clin Exp Neuropsychol. 
2002;24(8):994-1009. 

17. Gracely RH, Geisser ME, Giesecke T, et al. Pain catastrophizing and 
neural responses to pain among persons with fibromyalgia. Brain. 
2004;127(Pt4):835-843. 

18. Gormsen L, Rosenberg R, Bach FW, Jensen TS. Depression, anxiety, 
health-related quality of life and pain in patients with chronic fibromy- 
algia and neuropathic pain. Eur J Pain. 2010;14(2):127.el-127.e8. 

19. Fontaine R, Vanhaudenhuyse A, Demertzi A, Laureys S, Faymonville ME. 
Apport de la neuro-imagerie fonctionnelle a l'etude de la douleur 
[Contribution of functional neuroimaging to the study of pain]. 
Rev Rhum Ed Fr. 

20. Wolfe F, Clauw DJ, Fitzcharles MA, et al. The American College of 
Rheumatology preliminary diagnostic criteria for fibromyalgia and 
measurement of symptom severity. Arthritis Care Res (Hoboken). 
2010;62(5):600-610. 

21. Polman CH, Reingold SC, Banwell B, et al. Diagnostic criteria for 
multiple sclerosis: 2010 revisions to the McDonald criteria. Ann Neurol. 
2011;69(2):292-302. 

22. O'Connor AB, Schwid SR, Herrmann DN, Markman JD, Dworkin RH. 
Pain associated with multiple sclerosis: systematic review and proposed 
classification. Pain. 2008;137(1):96-1 1 1. 

23. Park DC, Glass JM, Minear M, Crofford LJ. Cognition function in 
fibromyalgia patients. Arthritis Rheum. 2001 ;44(9):2125-2 133. 

24. Verdejo-Garcia A, Lopez-Torrecillas F, Calandre EP, Delgado-Rodriguez A, 
Bechara A. Executive function and decision-making in women with fibro- 
myalgia. Arch Clin Neuropsychol. 2009;24(1):113-122. 

25 . Chiaravalloti ND, DeLuca J. Cognitive impairment in multiple sclerosis. 
Lancet Neurol. 2008;7(12):1 139-1 15 1. 

26. Folstein MF, Folstein SE, McHugh PR. "Mini-mental state". A practical 
method for grading the cognitive state of patients for the clinician. 
J Psychiatr Res. 1 975 ; 1 2(3): 1 89- 1 98 . 

27. Kalafat M, Hugonot-Diener L, Poitrenaud J. Standardisation et etalonnage 
Francais du "Mini Mental State" (MMS), version Greco [Standardiza- 
tion and calibration of the French "Mini Mental State" (MMS) GRECO 
version]. Rev Neuropsychol. 2003;13(2):209-236. French. 

28. Nasreddine ZS, Phillips NA, Bedirian V, et al. The Montreal Cognitive 
Assessment, MoCA: a brief screening tool for mild cognitive 
impairment. J Am Geriatr Soc. 2005;53(4):695-699. 

29. Pichot P, Boyet P, Pull CB, Rein W, Simon M, Thibault A. [A self 
evaluation inventory for depressive complaints, the QD2. II: Abridged 
version, QD2A]. Revue de Psychologie Appliquee. 1984;34(4): 
323-340. French. 

30. Goldberg D, Bridges K, Duncan- Jones R Grayson D. Detecting anxiety 
and depression in general medical settings. BMJ. 1988;297(6653): 
897-899. 



submit your manuscript | www.dovepress.com 
Dovepress 



Journal of Pain Research 2014:7 



Dovepress 



Fibromyalgia, multiple sclerosis, and pain 



31. French DJ, Noel M, Vigneau F, French JA, Cyr CP, Evans RT. 
PCS-CF: A French-language, French-Canadian adaptation of the Pain 
Catastrophizing Scale. Can J Behav Sci. 2005;37(3): 18 1-192. 

32. Danziger N, Prkachin KM, Wilier JC. Is pain the price of empathy? 
The perception of others' pain in patients with congenital insensitivity 
to pain. Brain. 2006;129(Pt 9):2494-2507. 

33. Clark WC, Yang JC. Applications of sensory detection theory to 
problems in laboratory and clinical pain. In: Melzack R, editor. 
Pain Measurement and Assessment. New York, NY: Raven Press; 
1983:15-25. 

34. Prkachin KM, Mass H, Mercer SR. Effects of exposure on perception 
of pain expression. Pain. 2004; 1 1 1 :8— 12. 

35. Ekman P, Friesen WV Facial Action Coding System. A Technique 
for the Measurement of Facial Movement. Palo Alto, CA: Consulting 
Psychologists Press; 1978. 



36. Conover W, Iman RL. Rank transformation as a bridge between 
parametric and non parametric statistics. American Statistician. 
1981;35: 124-129. 

37. Thieme K, Turk DC, Flor H. Comorbid depression and anxiety in fibro- 
myalgia syndrome: relationship to somatic and psychosocial variables. 
Psychosom Med. 2004;66(6):837-844. 

3 8 . Peters ML, Vlaeyen JW, van Drunen C. Do fibromyalgia patients display 
hypervigilance for innocuous somatosensory stimuli? Application 
of a body scanning reaction time paradigm. Pain. 2000;86(3): 
283-292. 

39. Piccinni A, Bazzichi L, Marazziti D, et al. Subthreshold mood symptoms 
in patients with fibromyalgia and rheumatoid arthritis. Clin Exp 
Rheumatol. 2011;29(6 Suppl 69):S55-S59. 



Journal of Pain Research 

Publish your work in this journal 

The Journal of Pain Research is an international, peer-reviewed, open 
access, online journal that welcomes laboratory and clinical findings 
in the fields of pain research and the prevention and management 
of pain. Original research, reviews, symposium reports, hypoth- 
esis formation and commentaries are all considered for publication. 

Submit your manuscript here: http://www.dovepress.com/journal-of-pain-research-journal 



Dovepress 



The manuscript management system is completely online and includes 
a very quick and fair peer-review system, which is all easy to use. Visit 
http://www.dovepress.com/testimonials.php to read real quotes from 
published authors. 



Journal of Pain Research 2014:7 



submit your manuscript | www.dovepress.com 
Dovepress 



87 



